
CONCLUSIONS 
 

•Episodic increases in gelatinous zooplankton (GZ) 

 consumption by fishes was associated with increases of 

 GZ in the environment. 

 

•Given the various challenges of sampling GZ in the 

 environment directly and as fish prey (e.g. spatial/temporal 

 variation, fragility/digestibility), pulses of GZ appear to 

 provide surges of food for commercially- and ecologically-

 important fishes of the Northeast U.S. continental shelf. 

 

•Understanding the bioenergetic tradeoffs of consuming 

 greater amounts of GZ with lower energy density 

 compared to other prey (e.g. fishes and crustaceans) 

 remains a critical question.   

INTRODUCTION 

 

 There has been global concern over episodic increases of 

gelatinous zooplankton (GZ) abundance in marine 

environments and these dynamics have been attributed to 

various drivers (e.g. climate change, overfishing, 

eutrophication; see Brodeur et al. 2008; Richardson et at. 

2009; Brotz et al. 2012).  Evidence of GZ as fish prey on the 

Northeast U.S. continental shelf (figure right) has been shown 

(Link & Ford 2006; Smith & Link 2010), but at the population-

level, GZ consumption and its connection with GZ in the 

environment remain largely unexamined.  Here we define GZ 

as scyphozoans, siphonophores, ctenophores, and salps. 

 

 The objectives of this study were to examine the presence 

of GZ in the diets of commercially-important fishes of the 

shelf, quantify the annual shelf-wide consumptive removal of 

GZ by fishes, and relate annual trends of baseline GZ 

abundance in the environment with trends in GZ consumption 

across the shelf.  The hypothesis was that environmental 

trends in GZ would be reflected in fish diets. 

 

METHODS 

 

Data Collection 

 Fish diet sampling occurred during seasonal bottom trawl 

surveys of the Northeast Fisheries Science Center (NEFSC) 

located in Woods Hole, Massachusetts from 1977-2010 (Smith 

& Link 2010).  The top-3 gelatinous zooplankton (GZ) predators 

included spiny dogfish (Squalus acanthias), pollock (Pollachius 

virens), and butterfish (Peprilus triacanthus); comprising 95% of 

the total occurrences of GZ in fish stomachs.   

  

 Baseline GZ abundance was collected during NEFSC 

Ecosystem Monitoring surveys from 1977-2010.  Values are 

expressed as an annual average of monthly anomalies (time 

series mean subtracted from each data point then divided by 

the time series standard deviation; data source: NEFSC 2012). 

 

Consumption Rates  

 Per capita consumption of GZ (Cit) was estimated with the 

gastric evacuation rate method (Eggers 1977; Elliott & Persson 

1978) as   

                                           ,                         , 

                                     

where 24 is the number of hours in a day, estimates of mean 

stomach contents (Sit), and Eit is the evacuation rate.  

Temperature (T) is the average bottom temperature from 

NEFSC bottom trawl surveys associated with the presence of 

each predator per fall and spring season.  The parameters α 

and β were assumed to be 0.002 and 0.115 respectively for 

spiny dogfish, and 0.004 and 0.115 respectively for pollock and 

butterfish (Tsou & Collie 2001a, b). 

 

 Per capita consumption estimates were scaled for each 

predator and season (half-year; 182.5 days), multiplied by the 

proportion of GZ in the diet by mass per season, and summed 

for each year.  Final estimates were scaled by the annual stock 

abundance taken from recent assessments (spiny dogfish and 

pollock) or based on swept area biomass (butterfish).  Total GZ 

consumption was summed across all predators and reported as 

thousands of metric tons (MT) per year.   
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Butterfish 

WDP = Well-digested prey 

•The three fishes examined are generalist feeders, eating a variety of 

 fishes, crustaceans, and gelatinous zooplankton (GZ). 

 

• The importance of GZ as prey is most notable for spiny dogfish.  
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•Gelatinous zooplankton (GZ) predation is widespread across the shelf given fish predator distributions. 

 

•Diet indices of percent mass and percent number of GZ suggest pulses of predation by predator and season. 

Time Series Correlations 

•Average baseline gelatinous zooplankton (GZ) abundance for the shelf exhibits 10-12 year periods.  

 

•Cross-correlations between baseline GZ and smoothed GZ consumption suggest similar trends in 

 both series with 3-year lag in GZ consumption (blue dotted line denotes p < 0.05); relationship is positive.   

 

•Lag in GZ consumption possibly due to differences in sampling efficiency between samplers. 
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•Total consumption of all prey for these predators was approximately 500,000 MT per year across 

 the shelf. 

 

•Total gelatinous zooplankton (GZ) consumption ranged from approximately 10,000-200,000 MT 

 per year with spiny dogfish being the primary GZ feeder. 

 

•3-year moving average of GZ consumption generally followed a decadal period with peaks in the 

 mid-late-1980s and 1990s, and early 2000s. 

Gelatinous Zooplankton 


